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Major Ion Chemistry of Surface Water in the Xilin River Basin and the Possible

Controls
TANG Xi-wen', WU Jin-kui*”, XUE Li-yang', ZHANG Ming-quan', Frauke Barthold®*, Lutz Breuer’, Hans-

Georg Frede’

(1. College of Earth and Environmental Science, Lanzhou University, Lanzhou 730000, China; 2. Key Laboratory of Ecological
Hydrology of Inland River Basin, Chinese Academy of Sciences, Lanzhou 730000, China; 3. Institute for Landscape Ecology and
Resources Management, Justus-Liebig-University Giessen, Giessen, 35392 Germany; 4. Institute of Earth and Environmental
Sciences, University of Potsdam, Potsdam, 14476 Germany)

Abstract: Under the increasing pressure of water shortage and steppe degradation, information on the hydrological cycle in the steppe
region in Inner Mongolia is urgently needed. Major ions are widely used to identify the hydrological processes in a river basin. Based on
the analysis results of 239 river water samples collected in 13 sections along the Xilin River system during 2006 to 2008, combined with
data from groundwater and precipitation samples collected in the same period and the meteorological and hydrological data in the Xilin
River Basin, hydrochemical characteristics and the chemistry of major ions of the Xilin River water have been studied by means of Piper
triangle plots and Gibbs diagrams. The results showed that: (Dthe total dissolved solid (TDS) in river water mainly ranged between
136.7 mg-L™" and 376.5 mg-L™", and @ it had an increasing trend along the river flow path. (3The major cations and anions of
river water were Ca>* and HCO; , respectively, and the chemical type of the river water varied from HCO; -Ca*>* in the headwater area
to HCO; -Ca’* +Mg>* in the lower part. @ The variation in the concentration of major irons in surface water was not significant at the
temporal scale. Usually, the concentration values of major irons were much higher in May than those in other months during the runoff
season, while the values were a bit lower in 2007 than those in 2006 and 2008. Except for SO;~, the concentrations of other ions such
as Ca’*, Na*, Mg’*, K*, Cl~ and HCO; showed a upward trend along the river flow path. Comparing major ion concentrations of
the river water with those of local groundwater and precipitation, the concentration in river water was between those of precipitation and
groundwater but was much closer to the concentration of groundwater. This indicated that the surface water was recharged by a mixture
of precipitation and groundwater, and groundwater showed a larger impact. The Gibbs plot revealed that the chemical compositions of
the river water were mainly affected by rock weathering in the drainage area.
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Fig. 1 Sketch map of the Xilin River Basin and the sampling sites
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Table 1 ~ Sampling information: location, numbers and time
HURE AN i P AT YE A 5/ kem 3/ m FEGEUA HURER )/ (4F-H )
K
S1 W& 9.1 1323 20 2006-04 ~2008-09
S2 S/ A 13.5 1310 11 2006-04 ~2008-09
S3 1 14.0 1309 8 2006-04 ~2008-09
4 R MW NI 15.9 1308 18 2006-04 ~2008-09
S5 Vb bR 25.5 1279 19 2006-04 ~2008-09
S6 Vb R 40.0 1176 20 2006-04 ~2008-09
s7 WF5T 3% (IMGERS) 48.8 1176 30 2006-04 ~2008-09
S8 X2 LiE 74.5 1121 27 2006-04 ~2008-09
9 Fif 2 74.6 1119 16 2006-04 ~2008-09
S10 KU 2 AT 78.2 1113 28 2006-04 ~2008-09
S11 BTG S JEMD) 79.5 1114 9 2006-04 ~2008-09
S12 I3 AR 79.9 1109 20 2006-04 ~2008-09
S13 BMOKIEAD 133.3 1028 13 2006-04 ~2008-09
IR K FHIR/m
Gl W& 25 1320 13 2006-04 ~2008-09
G2 H 1 T 5 1310 12 2006-04 ~2008-09
G3 b b 25.5 1279 7 2006-04 ~2008-09
G4 TF5R s B — 1187 8 2006-04 ~2007-09
G5 i 70 ~ 80 1176 8 2007-04 ~2008-09
G6 XU 3 MHE 8 1114 17 2006-04 ~2008-09
G7 BMOKEAT 48.8 1028 6 2006-04 ~2008-09
p WFFE — 1176 12 2006-04 ~2008-09
F2 FEEHRERKR
Table 2 Sampling periods and related natural conditions
A5y WAEmFE (H-H) HEB AR/ /m? s ! R R R A/ d SR AL/ mm
2006 05-04 ~09-09 0.48 53 255.5
2007 06-06 ~09-20 0.25 34 146.0
2008 04-26 ~09-08 0.61 54 291.7

M 3 0] LUE B AR T K 2 55 8, pH {EL
ALIE R 7.5 ~8. 5, F{E N 8. 0.

2006 ~2008 AFEHUREI ], 85 ARI] TR 7K TDS
(75 1k 3 BBl 136.7 ~ 376.5 mg-L~", -5 245.1
mg-L™' (3 3), @& T AW TDS “F 3 1{E (115
mg-Lfl)[zs] JEHETDS /NF 1 gL' )8 TR K
1. ST A FBARIArag 5 Ak, 107 7K A% 3t B 8 A s ) A
B2, TDS & ik, HAh s KA i T 28 L FUA A
AR, e TDS Bifi 2 0] 7K A2 3 ok TR AS I 36
K KA 22T HCO, -Ca®* o 32, HAT B i B ik
KRR, 843 s ALK A2 28R S HCO, -Ca®* Na ™
-Mg“.
MR KA pH (EZS L TEF Dl 7. 4 ~ 8.4, TDS 48
LI 86.2 ~492.4 mg-L~',F3297.5 mg-L~",
= T K TDS {H. MR 7K K k222 B DL HCO; -
Ca’" o 3, ¥ 4 sSAL K Ak 2% 25 Bl HCO, -Ca®* -
Mg’ * «Na* Fil HCO; -Na* -Ca* - Mg’ "

KAREK pH FIIME N 8. 4, SL0ltk. BIHE 7
SEHHe B N B KN HCO; > S02™ > Ca’ >Cl™ >
K* >Na* >Mg*". H fHE 7 R/NHES] 5K h
PHES F Uk BE P Nat > Mg®* > Ca™* > K™ ANl
TDS FHME K 29. 4 mg-L~" A F— MR /K & #h &
(20 ~50 mg-L~")"" FH/KKAL2E2E RN HCO; -
Ca’".

e 3 AT, AT T i K B A
FHES 7 ¥ B i R BMMKIR A Ca®" | Na® | Mg™ .,
K*, Y vk B2y %l ok 41,4, 25.5, 12.7. 5.6
mg- L™ {H7E S8, Na* LA FHES ik B 05 v 11 5
T, AR AR AR S PR 0T B 5 R A T KR
HAMATIKA C AT RE S Na* 5 HAb FHE 7 &
MBS TR TS I Na * B3R . BB ik

H KRB IMKICH . HCO, | CL™ | SO, Pk i 4y
WA 203.0,19.1,12. 1 mg-L~". BT, bk

WK EE B FUI T, Ca®t il HCO, & o 45 0] 34
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MBS, Ca®* N BHES F B 1Y 40% ~ 65% , HCO;
i BB T R 80% ~95% , HRE Na ™ Fl Cl™ 4>
5 BHES A BA B T A 16% ~29% F11 3% ~
8.5%.

M3 ATLUAE H, A LS T E, WK TDS 22
FARA. T S1 B TDS HA 136.7 mg-L~", 1fii S13
11 2008 4F 8 JJ i JLIK B IRURE th HOK A TDS ik
566 mg-L~" LA I, HoAth 5507 9 TDS £ 7E 100 ~ 400
mg- L™ Z 8], FEIIK B A0y T, PH S - rp
SR Ca** M Na® T H Ca®* B o EREZNE T,
fE S1 ~S7 Z[H],Ca’" FrfEiE Na* ihy 3 fiH 2
% M\ ST ZJ5 ,Na* Fl Mg B s 48 i, Na * 75
RAEHE T h#fid 20% 5 Ca* IR E S iR 21
PHES T, HUJE Ca® " FEFHE TP T 5 E il . BB
T HCO;, —E G FEME, S GE T REN
80% VA I+, C1™ IR, T 7K 1 5 - 20 i 4 B0 1 L 7R ()
RACTHFRAE, KAk 27 28 70 5 B A HCO, -Ca®*
HCO; -Ca®* -Na* -Mg®* T8 AL ARAE.

MY AR R K SC b 1957 ~ 2004 4EA7E H D 4b
W) 2 B, W R WM E AN 5.5
mmea” . BIPRIE RRR G )R LI i) S SR K = 2k
280 mm-a ", 5 B B HI R A 1R R AL

0. 02,3 14 B & /K X5 428 3t 4 T R AS K, TT 7K 0 1% 3 22
WA R AR AN . XF L3R 3 Hr g Mg T K 3 5 1
Ve 5 Y M R K B KA R K F B e R
K H R A3 JC R MR BE (A T R /K AR Sk 2
[i], I H A 434230 T ACHR R T agd W b 2 K ] Bisf
R B KR 45 T 2 ZAREE M T 7K Rb 2.

R T 2 B B R K R
I WIS DX 7K 32 B -5 S Al P i Y] 3 388 0 4
BRI F B PR EIAT TR (R 4). WNE4TFE
WM R ca’t L Mg®t . (Na® + K7)
HCO; . C1~ 1 SO;~ MYk i 35 8 T A B VT AN 42 Bk
T IX BB TR B 1.2 ~ 5. 2 A5 ANEE T g A
T3 LR AT 3 R B - 0 vk B B MO TR
Ca’", Mg Fll SO~ W B 34 Lb A = 0] A1 SR 3T rp fY)
ik, (Na* + K* ) Fl CL™ B R B 8 1 2 3] A 2 4]
0.3 ~9.6 5 A%E  HCO, ¥R BER T 23T T
il Horh HCO, MOMRIE 5 BRIk B A 25 AN K, &
TN 2.1 4%, 2 4 aTan, AR FIAAAE VTR
BTSRRI 43T, X 2 AR5 RN 2 e T
IK FR R 32 25 KU s ), K VORI — 3K, & 7E
S TR SCHb BT PR A 45 Ty T A T4 AE I R A
PR K B Ak 2 21 EL A S R ARRAE

F4 GHRATREBFREFESHMTRESFREI LA /mg-L~

Table 4  Comparison of major ion concentrations in the Xilin River with other rivers/mg-1. "

. 2R ; _ DS
Ca?* Mg?* Na* +K* HCO; Cl- S03
BT 41. 4 12.7 31.1 203.0 19.0 10.1 245. 1
Fageir i 16.6 4.4 15.9 87. 4 7.6 8.3 105.3
FEESTIED 65.7 29.3 4.9 64.9 1.8 30.9 243. 4
BT (B3 X)) (27 57.6 21.5 18.1 204. 4 10.0 86. 1 412.7
P HE A yp (28] 81.1 69.5 328.6 — 472.2 517.8 1098.5
LB (MCNG) 1Y) 8.0 3.3 6.5 51.8 5.8 8.4 99.0

1) 3R F %R G 2 0 1 L A Dby L G e, TV Ak L Py A2 BRI ( MCNC) S 5 o i A KRR L, L B R

3.2 TAKOKAREE FEE M TDS B AR ARRAE
3.2.1  EBETHITE A LRRE

(1) ENZEAL

I 2 AT, 8T AR AR N A b i B
RFESEILAE 5 BV EE = T LA Wk B2, X2/
F 4.5 AREZEE TS, SR, RS A KE
B EE TR AAETE RS RKIC AT, 150
AR F B v BV R Sy A B RK 5|
{18 5 THORT 9 () 42 o P AL (A5 3 v iy T g 1
PEATTRL. EBETFWELE S A BB —A 80 e
J5,6 ABEED N, ZJ57E 6 ~9 HARfL I A .
RAEXMAE AR EZ R T 6 ~9 A BB M

TSR E I KRR B 2 BRIk T
B BT T B O3 — 7 i, IR B R, 28 R R
B SR B 7% e i A SUAT B -k B RS K. R
FE TR W T R RVER T & ARk

(2) FPrAEAk

M 5 Al Y, 3B VR AR By ) AR Ak R g
W22 bR SO Ab, AR F BT AE 2007 ARV
#2006 F12008 AW /IN, FELIE 2007 FETF, H
T ARIAT K R VR T b T K, B K b 5 20k
UEAE TN E A R OK RS B b5 534, T
AR E R Z R KHME T R R K
(G5) B Tk LI B /NF R JZ M K.
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Fig. 2 Monthly variation of major ions concentrations in the Xilin River Basin
5 AEAEHBHRTFRESFEE/mg-L~!
Table 5 Concentrations of major ions in the Xilin River in 2006, 2007 and 2008/mg-L !
E Ca®* Na* Mg?+ K* cl- S02- HCO;
2006 37.3 20.6 12.7 5.4 16.6 16. 8 200. 1
2007 24.6 17.5 8.6 2.5 13.5 13.1 139.5
2008 28.4 22.6 10.2 3.0 16. 1 9.4 171. 4

3.2.2 EFETryASE LR

P 3 SR N L3 2 R UEAE ST, S22, S4 S5,
S6. S7.S8. S10, S12., S13 3t 10 ANl K Wr i 7 4
FEFRESNALE. HE 3 ITLER, FEF
W B A A AR A SR B 2 26,

BRI AL B R LT BT R A

Kl 3 hh A S1 ~ S7 BB b LU BOT-2% , B Tk B %
PR, W HHZRAE S7 ~ S13 BeA bl ¥ B T 189 .
TES1 ~S7TBE,Ca*"  Na® | Mg’ | K" fil C1™ X 5 4~
BB RN R R B AR RS
PN, Forh K Ak B IE R R, N 1. 4 mg- L7114
JNE] 2.9 mg-L~" 00T 1. 07 £i5,Ca’ " WM 22.2

B A Ca®  Na® . Mg®* K", C1™ fl HCO; . mg-L "85 29. 3 mg-L~" B4 A T 32.0% ,Cl™ ¥
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Fig. 3 Spatial variation of major ions concentrations in the Xilin River Basin
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M 3.8 mg-L_l Wom#E 5.0 mg-L_l, BT
31.6% , HCO; M9 & M 106.5 mg-L~" 34 i |
133.1 mg-L™", B4l T 25.0% , Na™ % & M 8.4
mg- L~ A% 9.0 mg-L~" BN T 7.1% ,Mg®* %
JEA ARRIFEE B, ik 6 B iR K A48
AR R BRI R AR AE 4 H F IR & —A
VEAH , Z S BEE R T, 28 R AE B W g, o R
SR FN AR (A B U B IS K. [ v v B
T AKANZE T KA 2 B R I R S — A AL A
S1 ~ S7 Bt Nk KFE AT B0, S /K 85 1k i
ek K. BN G4 5 ST # AL TSI, NE
TTEIKAESI T AT B Y, G4 JKEE Ca® ¥R & S7
Ca’ WY 2.6 f%, CL™ W S ST W 15.4 1%,
Na®, Mg Al K* 7€ G4 P i)k B o s T8 S7 .
] LU SRR [R]— DX, T 7K Y 25 1k
K. BRI, K HR A S v R B A v VA R
KBRS BRI IR, 7E ST ~S13 Bt LA L6
A B A0 T GHUG o, v B ORI S AR TR B Al
KEELME LR, HE 3 aTFL, B % S1 ~
S7 BEBE, BT B R 0R LT — B K. B MR R
= Cl- ,/ﬁ\:/&EM 5.0 mg-L_]ijm@J 55.3 mg-L_1 s
BEANT 101 4%, HR & Na®™ |, Mg . K* Fl HCO; |
Na* B JE N 9.0 mg-L ™" B A% 59. 7 mg-L~", 14
T 5.6 4% Mg® " MM 6.2 mg-L~ "3 /N%E] 34. 1
mg- L~ BN T 4.5 %5, K" M BEEM 2.9 mg-L ™' 1%
NEN9. 1 mg-L™" B4 T 2.1 £, HCO; R &
133. 1 mg-L ™" B/M%) 367. 8 mg-L~" W4l T 1.8 fi%,
AR A/ NI Ca®* LM BEE DA 29. 3 mg- L™ 48 i 2]
54.7 mg-L™" AN T 86.7% . MMLnl LIEH, 7
S7~S13 B¢, Ca®* Na* |, Mg’* . K", HCO; #lCl~
X 6 AN TR EE B I I K F S1 ~S7 B, ix 5
R AKX K N2 DA IR Y 25 & e i A 6. FE
B b ZKGE 2 30T PR Hh oAb 25 b 2R K, I B
9 3 LT KCREE S G5,G6 Fil GT FIZKRE M Hr 4t 5
AR LA L 6 A 32 8 FAE S B b R oK b i 2k
Ik 47.4. 32.4, 26.4, 2.5, 234.0 Fl 30.7
mg- L~ 38 TR R AR K 45 8 F 19 F 3
WeRE . TR MO Tk, T KR F &, SRk ) 8
AR v T BE bR K U IR K R S R e A
K TR 38wt T 7K v s vk B2 i R B A
W3 M BT 7K rh B Wk BE R RIS 5 O — T T, 78
KRR P 2 1 RS -V 2 3G KA 55— A I AL
AT R BREER S AE 4 ~ 9 T BIVAS AR 37 5k 2 7k 1
HEAT PR B, B a3 K ) Ao il B Jed 2 T o, ]

TKAERAE TR EL 2 Bl 3 G ok B K38 I, AR
A3 I/, PRIk B8 R e 1 K

55 R B AR R SR S DN, & T
FARALE R SO; . A& 3 TR, S0; T AR M2 i
SETE S1 ~S7 Bt LI, 7 ST iR Bl RAH, SR 7E ST
~S13 Bt FRE. W SO2- MMk TR Je i, 5
/0N, N A S PR G A 5 bR KO IRT K Y AR
5 UL BT IR A 28 R e i A G T VAR B D/ IN A I R
fEH =71 . —J&AE ST ~ S10 B, Wl i & 70 3
DX, URE RIME , RAERFFT 0l B Ak T — b R /K E
FERL GS. & 3 1, G5 KBEH SO FIIk N 5. 2
mg- L' % B K KB SOL ™ SR 9.2
mg- L™ ZE/NFIRZKOK AR SO; - 3R B 7k
FERCAR A K K s kT K i A m] K  F k
TRE; ZRAEZBA — A3 2 AT, SO 2
thSOL fEMRIE N 6.3 mg-L™' (£ 3),/MFIik
BTk SO M3 vk B R AR Mk BE 1) 32
THEA T, MR TR B kB, — Rt T
T G O] i I S %, S i DU AR FH RN 1 ()
(TR B FH i 5 | A 25 R 3 i/ ).
3.2.3 UK TDS f23 Al A2 AL HRAE

TDS Y7 [a) A fL 344 1 5L BN 1 Ui 51 F e v i
Hmp R 4). WK 4 Rl E 1, WK E) TDS
ZERHER K. S1 1 TDS KA 136.7 mg-L~", 1fi S13
) TDS #11k 376. 5 mg-L~" #5431 B Bk BUEE TDS
3k 565.9 mg-L". MiZRAE S1 ~ S7 Bisfk
LA 22, Sk 2 248 b FE i , TDS M 136.7
mg- L~ HAN%) 165. 7 mg-L~" AEINT 21.2% ; 1&
S7 ~S13 Bt bR AR K B JH a9 TDS
A 165.7 mg-L ™" hn %) 376. 5 mg-L~" 30T 1.3
f. 0 SRR 5 B B R AR [, #R U R T
R 7K A M 25 LA BT K B 78 R W AR VE . ZERF 5T
X, BR G4 p, HoAth S A7 A M 7K TDS #4  F4B
K TDS. BT S4 ~ S5 Z Al G3, iZAb b T
JK TDS F-H{E & 163.7 mg-L ™", A T8 T J7 193]
JKIEURE £S5 % TDS 348 2 138.2 mg-L™' /N T
G3 %) TDS “F-¥{H; G6 J&f T S10 ~ S12 Z [A] i Hb
TOKEURE B, B TDS FHI{E & 298.5 mg-L ™", 1fif
TEE N RS S12 /9 TDS “EH4{E 2 275. 3 mg-L~', /)
T G6 1Y TDS ¥MH. TEH MM ER, K& i /K
T RS AR T K, e 3 BRI K TDS /9 38 .
(] Y A 1 3% 119 228 ¢ vl 440 A FH AL 2 38 B TDS 34
) — TR B 4 7T DA BT [ 7K TDS %
[N =Y S B o 1 N 37 S SN N RSN N R S 1 =]
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Fig. 4 Variation of TDS in main stream of Xilin River

TDS KT 1 g- L=, MARA L AT
3.3 TAKOKAZEE R URRY Gibbs Bl 53T
TS 3 9 B G TDS 5 Na*/
(Na* +Ca*") . TDS 5 Cl-/(Cl~ +HCO; ) X F&HA,
Rl Gibbs &I AT LA B0 M Sz e iy 7K 2224 43 4 T
“PEKPERIZEAL" A WA o 2K kR 4R
FA” SR e MW X s A RARREK 2Rk
A VE 45 ] 9 K Ak 2 5 i A — o B SR B
7E Gibbs &l v, — SEfIG 8™ 1k B A9 W K B A7 8 1Y
Na®/(Na*® +Ca’* )5 Cl~/(Cl~ + HCO; ) M8 (3%

0.001
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ET 1) AR BRI K 53 A0 KA T, Xk
AT 27 BV R R I R AR KR 4, s T4
BB PE TRAH « ali K Ko T A S 1) s
YEH. Wy i & P 48T Na®/(Na® + Ca®")
ot C17/(Cl™ + HCO; ) Al fF 0.5 £ & /N F
0.5 (1, BRI K 9 853 0 A 7 1 rhefgs Ze ), s 1
FERIETFAAM IR &7 B8R &, Na*/
(Na* +Ca’* )3 C17/(Cl™ + HCO; ) MM iR &
(FET 1), AR 9 S A 7E A A B e
TR A AT AE 7 AR AR SR A T 5 X
FEABIFFE T IR 0 PR T T 7K 7K A2 a0
P22 T Gibbs EIH (1 5) WK 5 Fros, BF5E XK Ak
S NIEAAN T Gibbs 43 A AR Py, F R T 4 X e
EYNE S IRV G- N 7 R N 5 i = 3
FNa*/(Na® +Ca”*) B Cl /(Cl~ + HCO; ) LL
fBH/NTF 0.5 BB, b T4 A KRR AT, R
DBOKRETS T 28 K 45 i A, O3 85 KRR AR
FHAHT , UL IHIZ X K Ak 2 188 1 21 B 52 5 A0 AR AR AR
72 R4 e E R a2 ) H A KUARAE T H K
M2z B 1 20 G A 2. TIUK Cl/Na (B F3 2
0. 15, ik F A 40 K U f (Cl/Na = 1. 15) , X
FERA KA AT HE T B VR X 7K 25 -4 43wk aE
N AR L, KR KRR AR TGN AR AR
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Fig. 5 Hydrochemical Gibbs figures of the Xilin River
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BT s iem, o TR TDS X, T
R Ca®* B i, KA K FE B TR AR bR A ARAE X
3.4 IIKOKAb S B T A AR AL

K53 HT A A AR B MR TR 7K 7K Ak 2 2 B ) 5%
W), X2 0] i KRR B T 4 XY Wk 3 BIAE Piper
=R, Piper —Z B oMK A4 3 H T,
FIFH KA = 4R AT DASR B K A 32 B8 7 4 A2 4k
IRBUR R KA AL AL BRRAE | DA T 3 500 A2 i i o

#2006 ~2008 4 T >R 4 BT A AT K 7K BE F i iE
APXF e e B o] LA & B, T sk Ca®t | Na® |
Mg** . K", HCO; | CI-# SO iX 7 N EBEFIkE
R AEPRAR AL AN, [ R 3 8 1k 2 1 7 24 (i
1T Piper —ZkEIRY43HT. &l 6 S8 M+ 3 Tl 2K 7K
b2 = 2R R, B 6 (a) R B BRI ] 5 B T 1) 4
ANHURE K FE =R B B 6 (b)) SRR 0 LA K 46
IEWFFEG 0 3 AU S B KRR =28 B 6 (¢) R
AU IR B MOK R ) 3 AN BURE SR 7K =

HE6 (a) AT TIER T (ST, S2, 4., S5) (3]
TKIKFEERVEAE Piper =2k = fIE A2 — 31, B B K
HFEFCl™ Na®™ | K™, Mg* " HIXTESFL = 1 Ca*
HCO, MIXA 2, 8 1 v £ B ARG 4, H AR
BRERER AN (2 ZE &3 (WNAF) AL Ca®* () R 2L
VR, B8+ 4 Jm I RERRER L AEHRAIE Ca®" .

HE 6 (b) AT, WFFE R, (ST) LA KA T 0535 3k
EB(S6 ) AKAE Y B BH B #1595 72 = fIE 22 L,
5E 6 (a) HKFEAIE AR 5805 T S8
(R ZKFE TR BHES T AL = AIE s, B8 F A A EAR
IRAE =B A BN, A K h B 7 Na* L K+, Mg®”
T ThE, Ca’ T B PR (B Ca®t R ARJE PR ES
FHERERZE T, M AKKEIR E HCO, -
Ca’ " {#75 A HCO; -Na® -Ca’* -Mg*.

6 (c) Hv, B BRIAT T Ui 5 3 45 ARTRT 28 5501
AAKAE R, BH B FV6 4 = MIE bk, A B 5K 6
(b) HKFETE Rl — X3, BB V6 7 =B A T,
PHES 7 Na® | K* | Mg** & FF8iTh i, Ca® " fr it
MIBE 2 B, BB 1 b HCO, 7 8 I B 20, SO3 -
Al CL F B2 TH i, {2 HCO, IRSREMTE Frih &
HIRZ BT, K2R HCO, -Ca®" +Na™ -
Mg?* W25 R HCO; -Ca®* -Mg?* .

Bl 6 3 A =2k B e 07 S i ARk Ui B B
WK BN, KA AR A2 2 MR AR 1E T, K
BT R AR, KA 2RI 2 KA AR Ak
SEBHES T = ARG, 4541 2553 A 6 ) A2 A

Bl 6 HMATRAKKEE Piper =2 &

Fig. 6 Piper figures of the main stream of the Xilin River
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F 2y 50% ,Mg®* Fl Na* + K * JIr (i A0 85 A 14 .
T G P AR Ak 1 B PR AT BB S5 T A B B TR L R
K. HTIREZE L WK Ca’t B i AR BN B
o Ca® " HL s Mg?* T Na® + K * Hu Ao AR %
Fhir. KA Na® F1 K- — Bk B KOs 5k 28 i
LN AT IE R AR s B SRR RR R A 1
B AR 01 K S K B 28 R e de A
X% WHBEF=ME Erl LA, A KRR 5 a5
B HCO, #li/ni , iHH SO;~ Al €l FrafRA. K
e S v X a Ao, ML ST~ S13,HCO, fir i
Fe 2 85% K& 3] 72% , SO~ Fl C1~ Fif /5 HE ) %6
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